The effect of the follicular fluid adenosine 3',5'-monophosphate degradation rate on successful fertilization and cleavage of human oocytes.
Follicular fluid (FF) and oocytes were obtained from 19 women for in vitro fertilization. Ovulation was induced with clomiphene citrate and human menopausal gonadotropin. Thirty-seven FF samples containing mature oocyte-corona-cumulus complexes were used to measure steroids, gonadotropins, and cAMP. The FF specimens were divided into three groups: follicles yielding ova that were fertilized and cleaved (group A), follicles containing fertilized ova without further cleavage (group B), and follicles containing nonfertilized oocytes (group C). The FF levels of progesterone, 17 beta-estradiol, LH/hCG, and FSH did not differ significantly among the groups. Mean FF cAMP concentrations declined from 17.5 +/- 2.5 pmol/mL 15 min after follicle aspiration to 3.6 +/- 0.9 pmol/mL after 3 h. The initial FF cAMP concentration did not differ significantly among three groups. However, the cAMP degradation rate in group A (119 +/- 13 X 10(-4) pmol/min) was significantly greater than that in group B (62 +/- 10 X 10(-4) pmol/min) or group C (75 +/- 8 X 10(-4) pmol/min). In conclusion, an increased intrafollicular cAMP degradation rate was associated with successful fertilization and cleavage of human oocytes in vitro. These data suggest that the degradation rate of FF cAMP may be a marker of optimal follicular development and oocyte maturation.